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Production cross sections 
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Ç Charginos and neutralinos 

are expected to be light 

in natural SUSY scenarios 

Ç sleptons could be lighter 

than squarks 

Ç Electroweak production of 

SUSY could dominate the 

SUSY cross section if the 

mass of squarks 

(1st/ 2nd generation) and 

gluinos is larger than that 

of the electroweakinos by 

a factor 2 to 5 

 

 



Electroweakino and Slepton production 

ð Search strategy   
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Ã direct slepton (or stau )production  

 

 

 

Ã By electroweakino production (decay via sleptons,staus,gauge bosons and higgs) 

bosons) 

 

 

Final states include leptons, bottom quarks initiated jet and 

hadronic taus. 

Optimization done using simpified models and pMSSM models 



Electroweakino and Slepton production 

ð SM backgrounds 
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The backgrounds can be divided to two types: 

 

 Reducible - Processes containing non-

prompt leptons or conversions/light 

quarks/gluons misidentified as leptons). 

 

 

 

 

 

 

Å Irreducible - (events containing real 

and isolated leptons) 



Electroweakino and Slepton production 

ð background estimation 
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Reducible background Estimated using data driven method: 

Ç  In the òmatrix methodó one expresses the number of events with real and fake leptons in 

the signal region in terms of the efficiency and fake rate kinematics, type, process 

Çôweighting methodõ (rescaling the yield of a fake-dominated sample of loosely identified 

leptons by the probability the loose lepton be identified as a tight lepton; probabilities 

depend on fake object kinematics, type, process) 

ÇIn the òABCD methodó the signal region yield is obtained by extrapolating the yields from 

control regions using two variables that are approximately independent.  

 

  

 

 

 

 

 

 

Irreducible: 

Ç NLO MC 

Ç Generally normalize to data in control regions 

 

 

 

 



Variables for background rejection 
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Each search is carried out in a number of signal regions. Each signal region is defined 

by an event selection based on various observables. 
The transverse mass ά  is defined as the 

following: 

Ç  ά ὴȟή = ςὴήīὴϽή    
Ç It is useful in 3ὰ+Ὁ  rejecting WZ 

background as the Ὁ  and lepton not 

associated to the Z both come from the W  
4ÈÅ ȰÓÔÒÁÎÓÖÅÒÓÅȱ ÍÁÓÓ ÖÁÒÉÁÂÌÅ 
Ç ά

άὭὲÍÁØ ά ὴ ȟή ȟά ὴȟὴ ή  

Ç Has an endpoint in the mass of the pair produced 

particle decaying to leptons is very effective in 

rejecting WW and ὸὸӶ background due to the lower 

mass of W.  

Ç This plot from 2ὰ+Ὁ  shows how WW and ὸὸӶ are 

suppressed for ά ὓ  while the ZV background 

is much less affected 



Variables used for background rejection  
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Ç The idea behind Ὁ ȟ
is to project the Ὁ  vector on 

the momenta of the closest object (lepton, jet) .  

Ç Is it defined as the following: 

Ὁ ȟ
={

Ὁ    ὭὪ Ў•ȟ

Ὁ ÓÉÎЎ•ȟ  ὭὪЎ•ȟ
 

Ç  Ὁ ȟ  is very effective in rejecting background with 

instrumental Ὁ . 

Ç As can be seen from the plot it is effective in rejecting 

Z+Jets background, which has no genuine Ὁ  

The contransverse mass is defined as the following: 

ά Ὁ Ὁ - ὴᴆ ὴᴆ  

It is useful in rejecting ὸὸӶ as can be seen from this plot 

from ὰ ὦὦὬ Ὁ  



search for charginos and sleptons - overview 
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Ç 5 different signal regions using OS electons/ muons leptons tageting decay through sleptons and gauge bosons 

 

Ç WW, ὸὸӶ and WZ from normalization to CR and reducible background from matrix method 

ATLAS-CONF-2013-049 



 search for charginos and sleptons - results 
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ATLAS-CONF-2013-049 


